Summary. The prevalence of diabetes mellitus in 1385 males in the A1-Kharj area of Saudi Arabia was studied using the WHO criteria for screening and interpretation of glucose tolerance tests [1] . The prevalence was found to increase with age. No diabetic patients were found in the ~< 24 year age group and only one (0.3%) in the age range: 25-34 years. There were seven (2.6%) in the age range: 35-44 years, 17 (9.6%) in the age range:
Subjects and Methods
One thousand three hundred and eighty five males of Whom 1,068 were fasting and 317 non-fasting, were surveyed. Informed consent was obtained from all participants. The population was told in advance that the survey was to be carried out. They were not specifically told that the object of the survey was to detect diabetes but were told that a survey of the population was to be done to find out the concentrations of chemical substances present in the blood of Saudi Arabians. The volunteers were goverument and municipal salaried workers living in a rural area, but not employed in agricultural pursuits. The number, sex distribution and age ranges of the population living in the A1-Kharj area is not known accurately. Date and place of birth, weight and height were recorded. The age range of the subjects studied is shown in Table 1 . The largest age group surveyed was that between 15 and 24 years. Subjects with birth places throughout the country were studied with the largest number (34%) being from the Riyadh area, which includes A1-Kharj, followed by the Abha area (16%) and the Buraydah area (15%). Venous blood samples were taken with the subject in the seated position, without stasis, into plain tubes and allowed to clot at room temperature (23 _+ t ~ C) for 15-20 min before centrifugation. The sera were separated immediately and stored at 4 ~ C until analysis the next day.
Glucose analysis was performed on the sequential multiple analyser with computer (Teehnicon Instruments, Tarrytown, New York, USA). Serum glucose assay on this instrument is by a glucose oxidase procedure based on the method of Gochman and Schmitz [2] .
Glucose tolerance tests and the interpretation of results (overt diabetes and impaired glucose tolerance) were carried out according to the recommendations of the WHO Expert Committee on Diabetes Mellitus [1] . Further investigations were made on all fasting subjects with a glucose value of/> 7.0 mmol/1 and non-fasting subjects with a glucose value of/> 8.0 mmol/l [1] . Glucose tolerance tests were carried out on all fasting males with a glucose level of 7.0-7.9 mmol/1. Glucose tolerance tests were not carried out on fasting males with a glucose level of i> 8.0 mmol/1 but diabetes was confirmed by repeat fasting glucose levels of >/8.0 mmol/1 at a later date. Glucose tolerance tests were also carried out on males who in the original screen had a non-fasting glucose level of 8.0 to 12.0 mmol/1 and further fasting glucose levels and/ or glucose tolerance tests in men with non-fasting glucose levels of >/ 12.0 mmol/1.
The results are the mean of duplicate analyses. Quality control of the analyses was checked using commercial quality control specimens run after every seven test samples. The within batch coefficient of variation for glucose was 0.044 at a mean value of 12.66 mmol/1 and 0.043 at The WHO criteria for screening and interpretation of glucose tolerance tests (1) was used to diagnose diabetes. All subjects were native-born Saudi Arabians a mean value of 7.11 retool/1. The between batch coefficient of variation was 0.08 at a mean level of 12.66 and 0.11 at a mean level of 7.11 mmol/1. The mean values obtained on the controls were within the values quoted by the manufacturer.
Results
Of the 1068 men who were fasting in the original survey, 1011 (94.7%) had serum glucose values < 6.0 mmol/1, 24 (2.2%), 6.0-6.9; 13 (1.2%), 7.0-7.9 and 20 (1.9%), >~ 8.0 mmol/1. Glucose tolerance tests performed on the 13 men with screening glucose levels from 7.0 to 7.9 mmol/1 showed three to have diabetes and three impaired tolerance. Seven were normal. Repeat fasting serum glucose levels at a later date on the 20 men with screening levels of i> 8.0 mmol/1 confirmed the diagnosis of diabetes. Of 317 non-fasting males, 304 (95.9%) had glucose levels of < 8.0 mmol/1 and 13 (4A%), /> 8.0 mmol/1. Two men had initial non-fasting glucose values of 8.0 to < 12 mmol/1 (8.0 and 10.3 mmol/1). Glucose tolerance tests on these men were normal. Eleven had random glucose values between 12.6 and 26.2 mmol/1. A repeat fasting level of ~> 8.0 mmol/1 and/or glucose tolerance tests confirmed the diagnosis of diabetes. Thus with a total population studied of 1,385 males, 34 cases of diabetes were detected (2.5%) and three cases of impaired tolerance (0.2%). All of the diabetic subjects detected denied having either polyuria or polydipsia. Table 2 shows the age range distribution of those diagnosed as diabetic during this survey. No diabetic patients under the age of 25 years were found and only one in the age group 25-34 years. There were seven (2.6%; age range: 35-44 years), 17 (9.6%; age range: 45-54 years), six (11%; age range: 55-64 years) and three (23%; age range: >~ 65 years). In the age range up to 34 years, in which there were 875 men, only one diabetic subject was discovered (0.1%), but in the age group of 35 years and over (510 men), there was an overall prevalence of 6.5%. Eleven (32.4% of the diabetic patients discovered in this survey) were of ideal body weight. The ideal body weight was taken as the mean ideal body weight +15% [3] . Nine patients (26.5%) had weights + 15 to + 25% above their mean ideal body weight, six (18%), + 25 to + 35%, five (15%), + 35 to + 45%, and two (6%), + 45 to + 55%. One patient was between -15 and -25% below his ideal body weight. In the non-diabetic males over the age of 25 years, 26% were overweight.
Discussion
Difficulty exists in comparing results of diabetes prevalence studies from different parts of the world. These difficulties are due to differences in methods of glucose assay, use of capillary or venous plasma or whole blood, differences in criteria used for establishing a diagnosis, differences in the ages of the population studied and almost complete lack of quality control data on the methods used. In spite of these draw backs, there appear to be differences in prevalence rates in different countries which cannot be completely accounted for by the above points. In the present survey, the rigid screening procedure, methods and interpretation of glucose tolerance tests as recommended by the World Health Organization Expert Committee on Diabetes Mellitus [1] were used with one exception. Thus, a value of >~ 7.0 retool/1 was used as a screening fasting level rather than > 7.0 mmol/1 and a random value of i> 8.0 rather than > 8.0 mmol/l. In practice the same prevalence rate would have been found in this study if either of the screening levels had been used. It may be that further cases of diabetes and more probably further cases of impaired glucose tolerance would have been found if a fasting screening value of > 6.0 mmol/1 had been used rather than the >~ 7.0 mmol/1 used or the > 7.0 mmol/1 recommended. Although the population studied was not told that the object of the survey was to detect diabetes, it is still possible that known diabetic patients might not have attended making the prevalence detected less than that which is present. On the other hand, it is known that many Saudi Arabians do not consider a raised blood glucose to be of consequence and it is possible that some of the diabetic patients found as a result of this survey knew before the survey that their blood glucose levels might be raised. There are no complete, up-to-date, population figures with demographic data available for Saudi Arabia or even for the area surveyed and therefore the true representativeness of the population studied cannot be determined. Considering all these points, the prevalence of 2.5% in men is a high prevalence when compared with studies such as that made on an Indian rural population [4] . The latter study showed a prevalence of 1.29% overall, with 1.32% in males. In that study a non-specific glucose method was used, whole blood rather than serum and much less rigid criteria for interpretation of the glucose tolerance results. All of the subjects were > 16 years and thus comparable to this survey where the majority were >/ 15 years. The prevalence in the present study is, however, lower than that in the Pima Indians [5] where 50% of the males ~> 35 years were found to be diabetic compared with 6.5% in this survey. It is commonly accepted that most cases of diabetes occur after the age of 40 years [44] but the presence of only one male in the age group < 35 years is striking. This may be an underestimate in that some young people may have died from the disease before a diagnosis was made. Approximately 65% of those diagnosed as diabetic were overweight compared with 26% of the non-diabetic population and diabetes in Saudi Arabia appears to be related to obesity. A notable feature of the volunteers diagnosed as diabetic in this survey was the denial of the symptoms, polyuria and polydipsia, in spite of the fact that glucose levels as high as 26.2 mmol/1 were found. This could mean that diabetes could go undetected for a considerable time in the Saudi Arabian population. This, together with the feeling of many of the population that a raised blood glucose is not of importance, could mean that high blood glucose might go untreated for a considerable time, perhaps until complications set in. Education of the population on the problems and treatment of diabetes should be an important aspect of health care delivery in Saudi Arabia. Further studies are in progress concerning the type of diabetes prevalent in this country.
